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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a non-aqueous electrolyte secondary battery having superior charge and discharge 
characteristics and less deterioration of discharge capacity due to charge and discharge repetition by containing a specific 
material in a negative pole and containing carbon dioxide in a nonaqueous electrolyte. 

SOLUTION: In a non-aqueous secondary battery made of negative and positive poles containing a material capable of reversibly 
storing and discharging lithium, a non-aqueous electrolyte containing a lithium salt, and a separator, the negative pole contains a 
material made mainly of a non-crystal charcogen compound and/or non-crystal oxide including an atom of three or more types 
to be selected from 14 and 15 groups of periodic table and contains carbon dioxide in the non-aqueous electrolyte. Carbon 
dioxide contained in the non- aqueous electrolyte is 0.005mol/liter or more and 2mol/liter or less. 
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1 

[#fflg:R©«ll) 

mm»&i, 2. i3, 14, i 5mmj-frzmin% 

0. 005raol/"J -y h;HSLtO. 2mol/U 

&< tfcL i PFeRtf/XliL iBF* T&S'tS: 
«r«fr*»** 1 Xtt 2 ^E«©**«««-*« 

[S#JS4] 8flS#*W. -KSC (1) T^$n-5 

- 1 -rsis*^ i ~ 3 ©t»-rna» i miz&wuD 

M< M 2 pM 4 qM 6 r — )RSC (1) . 

M' . M* teffi&teOSi, Ge. Sn, P 
b . P, B . A 1 , S bd>&Stftl«4>ft:< tt>— «. 
M 4 BLi, Na, K, Rb, Cs. Mg, Ca, S 
r. Bai>f,S«n5'M<i:fe-i, M 6 liO, S. 
Te*^atfn4'M<tt)-l, p , q te&*0. 0 
0 1 ~ 1 0 . rlil. 00~50 ©Sc^ST . ) 

*£tr*«*«fctfiE«, >J^*A:B£^tr#*S«?SS, 

jgas&si. 2, i3. i4. i smFf-frtmiitiz 
-r?.^7K«^«-*m«©iiig^^« 

•5 b5 IC to Z C & — mt&Mttti X t »fcfe $ ttfffl 

a*©sajt^a. 

[R$*8] K#*-^«?te©^p^tc. fiflfertic- 

[0 0 0 1] 

TK9!©jnT*afisa-iH 3«s«m-y-f ^;m* 



2 

n&m«s©5fettS-!M 9 MWfO*iH»lt©*»l: 
[0 0 0 2] 

Ltz^io^^yVy-f h#56£U a -K©M 

'J ^^A^ISAtWttJ-r s«-&©& MK&JltK** 

[0 0 0 3] iS¥. ¥^»SSBE^3~3. 6V$©iiS 

20 ifcOtUT. ftltmtSn. V, Si. B. ZrJt 

StSnt^S (4f(ffl¥5 - 1 7 4 8 1 8#. 1^6-6 
0867^. |sj 6 - 2 7 5 2 6 7 1^6-32576 
5^> 1^6-3 3 83 24^. EP-6 1 5 2 9 6f# 
temteW . ullSSn, V, Si. B, ZrftffflS 

■flsti. -tn&©*£HMb»w:, **ffi©'j?->A 

**t»a**Mfl:**©jE*iia**to** c tic J: 
0. ¥^tt««BE*i 3 ~ 3 . 6V»Tftt«li^t 

[0 0 0 4] 

40 [0 0 0 5] 

[lH*«fftt6t»©fS3 *^W©^)S«. 

ffi; 'J^>>Affi&-&tf#7KS»j«, 
*#*-*«ft»I*lr»T, Kft«*««W**l. 2. 1 
3. 14. 1 5W(W6»»l5=ia±OlTt4 

Sftfe*J;U:- ; E-©K3g?4lc«i;^T^^^n^. 
50 [0 0 0 6] 
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fe^SBKfta^b&^«8*t*, dog** 

( 2 ) K**«»iSiti^flrr *-K<fc«**«0. 005m 
ol/U MWEAJiO. 2nol/U y hJ^TT^S^i^ 

(3) mfcfcnmmztt2nz%ft&ifi. &u<t 

t>L i PFe RCX/XttL i B F 4 T$)^^t^i<i: 

(4) t&amftntfi* -«sc (i) T^^n-2>^<h^ 
*#&<h-r£Ji i - 3 (o^fn^ i j»ice«0>#zmm¥« 

M 1 M 2 pM 4 qM 6 r —IRS (1) 20 

M 1 , M 2 IJffiS^DSi, Ge, Sn, P 

b > p, b , a i , sbfr*>m*tiz>'prji< a, 

M 4 liLi, Na> K, Rb, Cs, Mg, Ca, S 
r, Ba^bl^^<tt)-1, M 6 ttO, S, 
Te^&S«n5M<tt)-l, p , q tiS^rO. 0 
01-10, rUl. 00-50 O&^t^-r. ) 
[0 0 0 7 ] (5) U^^A^pJffiMfcKjKttffipIfig 

ftffi*flffl*«l, 2, 13, 14, 15Mf^bI 50 

(7) »attn«»t-BMfc« 

(8) K#*«»j«=:^«»coitp^n, mmfa\z~ 
mt&im^jJx&mxL, mnmzmmft-c-mtm 

^-ftifr 1 ^^E«<^#7ktt«ffflc-*««0§9ift^j*. 
[0 0 0 8] ««rtl^Bt^^Sr»Ar*2:ttt!S£*«t 
B»&hTH*. «tL«, #Pi¥7- 176 3 2 3^ 

rit»jfcl3#fflT»*Ct*«E*an, - 2 4 9 50 



»i¥l 0-4 0 9 5 8 
431 -S§\ 1^6-1 4 0 0 7 7 #4iBia«*Ttt, m*& 

rt***#»T**c:t*«E«*tiT^*. *^^^b 
;M#tt/>ni6^<HHtUTtt, 

[0 0 0 9] *JB*t*ViT**«**^— 

a-**^* matt. nm&nm\z~wntmmttxx 

■<fc«***afx*»AU »na^«»rtTzi*fl:K 
[ooio] »s^i;»#*«««*-iWbK*«^t 

[ooii] «tt»p«rn-»{bBt**f^t» 

[0012] «ft»pwt«»rt»c— BMb«**#jtfx 
ifl:R«4t^tl/TH «-»{b«*^A, -&{b 
£L<, -50 tOTT^^:t^lI^^l^. 

0. 005mol/'J v HUS-bO. 2mol/U y h;WSlT#»* L 
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<, 0. Olmol/U y h;P/£A±0. 1mol/U y MWKTjW* 

[0013] raws, hmz, -t<&*«i;:* 

1, + fh7bh'P77 

-ha/^x if;^y^7-fA, »J>»hU 
x5F;i/X-^;i/, l, 3-ya/l>it;H->^:<h*co 

[0 0 14] **WTttfflffl**c:n6o*iiJc*«i"r 

^'Jf^AttlTH #JAtf, LiC.104.LiB 
F4 > L i PFs\ LiCFa SOa , L i CFz CO 
2 , LiAsFe , LiSbFe , L i Bio C 1 10, <£ 
Mte^MySUf^A, L i A 1 C 1 4 , L i C 
1 , LiBr, Li L ^DD#^>U^^A. E3^x 

T#£. WTfeL i BF4 , L i PFe , LiCFj 

S03 o— a*fcn-aa±fejS4UT*«fLfcfc^ 

»*LK L i BF4 , LiCFa SO3 (O-littt 
ziffi^L i PFb 6«*Lfct>^*l:ff*l/K 

feOO. 2-3 ^e;W»* HrJ. *«^T«fflTS4t 

K 1, 2 h^>-X^>, 

W««CL iCFs SOj , L i C 1 O4 , Li BF4^ 



6 

ci:tf/*SWiL i PFe «r4tr«*«^»*L^. «r 

3p*-ht©»4*a^L iCF3 SO3 , L i C 
1 O4 , L i B F4 *J:^/*<blU4L i P Fs Sr4tT 
4>ft< £fcX^U>;*;-#* 
-htLiPFe *40 ^n^S^ 

•m«»o«»tio^ XI: ioTMiH v> 

[0015] wt, *&w<Dft*mm&-Amm&ftz> 
[0016] *56wtffl^6n5ftitt»n nm&& 

20 ii*l»fc:±tUT#»ltTj!5*Ct*«**Hri. Cut 

T2<9MT2 0° *540' KM*£#T5 ^ □ — K ft 

£P£L<te2 ^1T4 0° J^±7 0° KTKUi&n 
*ifefittOlHl«f»0|*i* s b»^3aK^ 2 0 IT 2 0 0 

[0017] v^n§ftSttSttTE-«a 
(1) T«sn*;t*«ff*LK 

M 1 M 2 pM 4 qM 6 r — «SC (1) 

5£*, M 1 , M 2 ttfiS^OS i , Ge. Sn, P b, 
P. B, AK Sb*^ItfW>Aj:<i:fe- fflT* 
0, ff^LOSS i , Ge, Sn, P. B, A 1 T£> 
0, ftKff *L< 14 S i, Sn, P, B, Al 
M 4 L Na, K, Rb, Cs, Mg, Ca> S 
r, B a*6»ift«» / >)tC< t fc-lT»0» »£b< 
*0 teK, Cs, Mg, CaT, ftKJf * L < «C s , Mg 
T£>£ e M 6 teO, S, Te^bltfnS'>&<tt>- 
®T$)0, »*L<«0. ST^O, (fl:ffiKliO 
T$>5o p > q t4#^ 0. 0 0 1-1 OT*0, (ffSl 
<tt0, 01-5T»D. W:»*L<tt0. 01-2 
rttl. 0 0-5 0T*0. »*L<ttl. 0 
0-26T&9, «pl3»*L<ttl. 02-6T^^>o 
M 1 , M 2 ©flB»tt1»«ClRJESnsCttttt<, ¥5ifffi 

1 , M 2 , M 4 COtfcHM 2 i5ct^M 4 ^M 1 iCMLT 

50 0. 0 0 1-1 Q*)vm*<ovm\z&\,*xwitit*\zmi 
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ZltZZttfi-CZ. *ti\zfeCM* cog (-JRSC (1) 
\Z^X. r (DM.) b&&mz&ikTZ> 0 

[0 0 18] ±EtC*tffc{b^«©*Tt>. 
(r^TttM 1 ^SnTM«&WSK, — KSC (2) 

SnM J pM5qM 7 r -»5S (2) 

M 3 ttSi , Ge , Pb , P> B, Al 
n**tt< £*>-«T*9, »*U<ttSi ; Ge . 
P, B, A1T*0, tCffSKliSi , P. B, A 
- 1 T$>£o M 5 ULi, Na, K, Rb, Cs, Mg, 
Ca, Sr, BaA^I«n5'M<tfc-iT*0, 

K^OT$)^) Q p , q 0. 0 0 1 — 1 

0, ff^KHO. 01-5T$>0, S6J3»*Ktt 
0. 0 1-1. 5TftO, «fIC»*L<«0. 7-1. 
5T^o r (il. 0 0-5 0T&9, jfSKttl. 
0 0-2 mzftl£L<{$l. 02-6T& 

So 

[0 0 19] *»«©6Ittfio«SKTl:iW, * 
*Wttcn6^IS3£$n*fe<DTtt^li. SnAlo.4 

Bo. 5 PO. 5 Ko. 1 03.65, SnAlo.4 Bo. 5 Po. 5 

Nao. 2 O3.7 . SnAlo.4 Bo. 3 Po. 5 Rbo.2 O 

3.4 » SnAl0.4 Bo. 5 PO. 5 CSO.I 03.65, Sn 

A 1 o. 4 Bo. 5 Po. s Ko. i Geo. 05 03.85 , SnAl 
0.4 Bo. 5 Po.s Ko. i Mgo.i Geo. 02O3.83, Sn 
A 1 o. 4 Bo. 4 Po. 4 O3. 2 , SnAlo.3 Bo. s P 
0.2 O2. 7 , SnAlo.3 Bo. 5 Po. z O2.7 . SnA 
1 0. < Bo. 5 Po. 3 B ao. oeM go. 08 O3. 26 , SnAl 
0.4 Bo. 4 Po.4 Bao. 08O3.28, SnAlo.4 Bo. 5 
Po. 5 O3. s , SnAlo.4 Bo. 5 P0.5 Mgo.i O 
3. 7 . 

[0 0 2 0] SnAlo.5 Bo. 4 Po. 5 Mgo.i Fo. 2 
O3.65, S n Bo. 5 P0.5 L i 0. 1 Mgo.i Fo. 2 O 
3.05* S n Bo. 5 Po.s Ko. 1 Mgo.i Fo. 2 O3.05, 
SnBo.s Po.s Ko. osMgo. 05 Fo. 1 O3.03, SnB 
0.5 Po.s Ko.osMgo.i Fo. 2 O3.03, SnAlo.4 
Bo. 5 Po.s Cso.i Mgo.i Fo. 2 03.65, SnB 
o.s Po.s C s 0. 05 M go. 05 Fo. 1 O3.03, SnBo.s 
Po.s Mgo.i Fo. 1 O3.05, SnBo.s Po.s Mg 
0.1 F0.2 Q3, SnBo.s Po.s Mgo.i Fo.oeO 
3.07* SnBo.s Po.s Mgo.i F0.14O3.03, SnP 
Bao. 0803.58 , SnPKo.i O3. 55 , SnP Ko. 05 M 
go. 05 03.58 , SnPCso.i O3.55, SnPBao.oj 
F0.08O3.54, SnPKo.i Mgo.i Fo. 2 O3.55, S 
n P Ko. osMgo. 05 Fo. 1 O3.53, SnPCso.i Mg 
0.1 F0.2O3.55, S n P C s 0. osMgo. 05 Fo. 1 O 

3. 53 o 

[0 0 2 1 ] Sni.i A 1 0. 4 Bo. 2 Po. 6 B a 0. 0 8 F 
0.O8O3.54, Sni.i A 1 0. 4 Bo. 2 Po. 6 L i 0. 1 K 
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0.1 Bao.i Fo. 1 O3.65, Sm.iAlo.4 Bo. 4 P 
0.4 Bao.08O3.34. Sni.i AI0.4 PCso.osO 
4.23. Sni.i A 1 0. 4 PK0.05O4.23, Sni.2 Al 
0.5 Bo. 3 Po.4 Cso.2 O3-5, Sm.2 A 1 0. 4 B 
0.2 P0.6 Bao.O8O3.68, Sm.2 A 1 0. 4 Bo. 2 P 
0.6 B ao. 08 Fo. 08 03. 64 , Sni.2 A 1 0. 4 Bo. 2 P 
0.6 M go. 04 B ao. 04O3. 68. Sm.2 Alo.4 Bo. 3 
Po.s Bao. 08O3.58. Sni.3 A 1 0. 3 Bo. 3 Po.4 
Nao. 2 O3. 3 , Sni.3 A 1 0. 2 Bo. 4 Po.4 Ca 
10 0.2 O3.4 , Sni.3 Alo.4 Bo. 4 Po.4 B ao. 2 O 
3.6 . Sni.4 Alo.4 P Ko. 2 O4. 6 . Sni.4 Al 
0.2 Bao.i PK0.2 O4.45, Sni.4 A 1 0. 2 Ba 
0.2 PK0.2 O4. 6 . Sni.4 Alo.4 Bao. 2 PK 
0.2 Bao.i Fo. 2 O4. 9 . Sni.4 Alo.4 P Ko. 3 
04.65, Sni.5 Alo.2 PK0.2 O4. 4 , Sni.5A 
lo.4 PK0.1 O4.65, Sni.5 Alo.4 PCso.osO 
4.63, Sni.5 Alo.4 PCso.osMgo.i Fo. 2 O 

4. G3o 

[0 0 2 2] SnSio.s A 1 0. 1 Bo. 2 Po. 1 Ca 
20 0. 4 O3. 1 . S n S i 0. 4 A 1 0. 2 Bo. 4 02. 7 , S n 
S i 0. 5 A 1 0. 2 Bo. 1 Po. 1 Mgo. 1 O2. 8 , S n S 
i 0. 6 A 1 0. 2 Bo. 2 O2. 8 , S n S i 0. 5 A 1 0. 3 B 
0.4 Po. 2 O3.55, SnSio.s A 1 0. 3 Bo. 4 Po.s 
O4. 30 , S n S i 0. 6 A 1 0. 1 Bo. 1 Po. 3 O3. 25, S 
nSio.6 Alo.i Bo. 1 Po. 1 Bao. 2 O2.95, Sn 
S i 0. 6 A 1 0. 1 Bo. 1 Po. 1 Cao.2 02.95, SnS 
io.6 Alo.4 Bo. 2 Mgo.i O3.2 , SnSio.6 A 
1 0. 1 Bo. 3 P0.1 O3.05, SnSio.6Alo.2Mg 
0.2 02. 7 > S n S i 0. 6 A 1 0. 2 Cao.2 02. 7 , S 
30 nS io.6 - Alo.2 P0.2 O3 , SnS io.6 Bo. 2 P 
0.2 O3 , SnSio.s AI0.2 O2. 9 , S n S i 0. a 
AI0.3 Bo. 2 P0.2 O3.85, SnSio.8 Bo. 2 O 
2.9 , SnSio.s Bao. 2 O2.8 , SnSio.8 Mg 
0.2 O2.8 ,"SnSio.8 C ao. 2 O2.8 . SnSi 
0. 8 P0..2 O3. 1 o 
[0 0 2 3] Sno.9 Mno.3 Bo. 4 Po.4 Cao.i R 
bo. 1 O2.95, Sno.9 Feo.3 Bo. 4 Po. 4 C ao. f 
Rbo.i O2.95, Sno.s P bo. 2 Cao.i Po. 9 O 
3.35. S no. 3 Geo. 7 Bao.i Po. 9 O3.35, Sn 
40 0.9 Mnoi Mgo.i Po. 9 O3.35, Sno.2 Mno. 8 
Mgo.i P0.9O3.35, Sno.7 P bo. 3 Cao.i P 
0.9 O3.35, Sno.2 Geo. s Bao.i P0.9 O3. 35 

[0024] ±E*«snT»6nfcft&ftofc*a 
a, mi^mtLTmm^zfyx-^ (icp) rx# 

*««»MifcB 5 0-7 0 0=E)V%i)WHls\<W, # 
\Z. 1 0 0-6 0 0^96*i#SH^. -^SfcaiSteJf 

50 A*fc»LT*lrMa£»*;Llr>. m&m<D&A?jm\z. 
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5^tR*StS*ffi^»«. t«fc*«*tt, <b^ 

[0 0 2 5] *58Wtc:^V\Ttt, a±^Ufccfc-3ft-K 
SC'(l) , (2) TS<*n*{L£«£±£UTft«#» 

£ CD S n W L_B_^ S n (Offift^ 2 ffiTflFfiET * <b 
ftS«8t UTffi C tT*5. SnGMKftte 
<fc*«S*flMC J: -3 T#£>£ Z fc**T* *. #JA«Phys 
ics and Chemistry of Glasses Vol.8 No. 4 (1967)Ol 
6 5II:Bt©*ttT»Krrs^t^T**. *fc. S 
n<BB#««&#» (NMR) ai^tCcfc^^-r h->7 h 

^TiHSn (OjffiCOSn) IJSn (CHj ) 4 H#L 

t 7 o o o p pm«jst*«i»cffias»jct:-^*«aia-r 

§©HML, SnO (=2«) TtilOOppmM, 
SnO* (=4«) 0 0 p prnftiatCtb^-r 

[0 0 2 6] *5£M<?5ftffi»»(3a-ai{b'&*&^*-ll:* 
ut«t5..«Att, mf££Jg (Sc, Ti, V, C 
r, Mn, Fe> Co, Ni, Cu, Zn, Y, Zr, 
Nb> Mo, Tc, Ru, Rh, P d , Ag, Cd, 5 
>^/< F^£J1, Hf, Ta, W, Re, Os, I 
r, P t, Au, Hg) 7Ktc^ (F, C 

1) StJfSCt^Tt*. ^^Te^tt^rfctf* 
&«fl:^W Sb, In, NbCD<b3^3) OK 

[0 0 2 7] *J8W;::m**-«5£ (1) (2) TSS 

tM 4 ft«"« (M 1 , M* UfiH&OS i, Ge, S 
n, Pb, P, B, Al, Sb, M 4 BMg, Ca, S 
r, Ba) Srffi^U Ltf>ntf <fc^ e SnM 

iLTtefctAtfSnO, SnOz , S nz Os , Sn 
3 O4 , Sm On • Hz O, S ru Ois, 

— «l *;n*«*, **awt* /umm* 



(6) 10-40958 

*fb^zis, ifi^^-ffl, mtm~®, ifou>«w- 

UXtffl, figft^-S, 6^bSg-ffi, 

Sift^»tHttfctA«SiOi , S 
iO, rh7/f^>7X fh^X^y^^f 

£0 Geffr&teiUTttfciAKGeO* , GeO, V 
i^-Wfh7/h^>F, WK-Wfh7Xh 

[0 0 2 8] Pbft§«)tLTtttt^BPb02 , P 
bO, Pb 2 Os , Pb3 O4 , ffi&Sh «R 

^ Mvyp#^yK) *£*tf*;i<h**T$*. P<b 

*{b»J >, H^b'J >, =#MbU >, hU^^;wu> 

'J^m uxb*^3t, u >»^^*«*#vfsc: £ 
a*-?**, a 1 it^vot isTtetztTL&mtr )v^~o 
a (a-r;i/^-7-, £ , / r^m.T )V^-o 

A, T^^zi^AhU- i s o-yn7}^>K, W.J-)V 
^A, 'J>ft;7;^- ^A, U>87i^x^A, 
30 A, ^TJl^n^A, 3jN^<b7;V5— «>A*«:*tf* 

Mg, Ca, Sr, BaftSfttl/Til 

Kfb^, Tfc&fbJg, u >k^, bsk*, mm 

[0 0 2 9] ftrt*fttLTH #&3$i££:LT#mi$ 
^#4^±2 0 0 0 t CJ^TT^^^<li^W^U<, 
^bdffS L<ii6t^±2 0 0 Ot^TT^-So t < 
«I*F* L < tt 1 0*t:J^± 2 0 0 0 'CJ^TT* D , 
¥0 ScfiKt LxTtt2 5 0t:J£JUt 1 5 0 Ot^TTS^t 
L < , S 6 \Zft£ L < tt 3 5 0 rj^± 1 5 0 0 r 
' «TT»0, t<II^K«5 0 0t«±1 5 0 0 , C 
»TT»0, *Oi)tWfltl/Ttt0. Ol^Jbl 

0. 5P*M«±7.0RrM»TT»0, £<K»£U< tt 
l^TO12 0^TTfcD, AOPUiatttLTtt 

H»*L<«4t:JKJil 07 "C«TT*?), t<IC$?^ 
Ktt6 < CK±l 07 t^TT&D, W:ff*L<ttl 
50 0rJ^±l 07 tWTTfel). **M^*W*#fflja* 
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t\t m&imm ecxs) <oso%j *>s r«n«fi« 

(tg^) C0 8 0%j KSTS^TOfiaU:*©^^ 

@n?fco, *«w;:*tt*i*BattiMt wis cc 
co 8 o%j r^i&g cc**) co 5 o%j 

[0 0 3 0] »W4*«jtP4"T»9UTt>i<*fc«* 

9 8 7) 2 1 7I£t(OgunS'Hammer-An 
vi 1ft- s lapS- ^/X7 b^-iXm • ^7X7X 
^l^-ffi • -melt d r a gjS^fOjB 

y^i? (AS 1 9 9 1) 1 7 2HEB<0»n — ■r — 

SteJF* L < t»X^t*A< 5 #*?6«T<0#HSCT* 

[0 0 3 1 ] *«SWTffl^6n*— )RSC (1) (2)7! 
£?£L<, 2. 0 — 2 0 Mm^4*^»*U^i. Bfje<0«[ 

*i;T)BV^;t^TS4. »BttKSC. M:£it)tCffl 

[0 0 3 2] *KWTfflVi6n-6J:0JiF* L^U^A 

/B»&«ffcfttt (uCTl»4ItH Ti, v, c 
r, Mn, Fe, Co, Nl, Mo, W^bS«tl^'> 
fc< ifc 11) ©*«-©qEJ>Jt*t0. 3-2. 
«£?(£«* LT^T*CliaW£LV>. *«*Tffl^i 
btlS i < I3» £ U AftflrBffr&RBfbftjEB 
«»iLXH 'JfCAft^ft/iSAIft&Kl (" 
TS^£iSite, V, Cr, Mn, Fe, Co, N i ^ 
b58tfn*4>&< it) IS) O^ffCO^Utt^O. 3- 



(7) 4$Bf]¥ 1 0-4 0 9 5 8 

72 

2. 2 i:/^ J: 7 LT^tl) u t/iWJ l^c 

**MTfflVi6n^i<H»SU^U^A$WB»* 
lift^EgWtH Lix QOy (^CTQttit 
LT, Wft<i:t)-l^Co, Mn, Ni, V, F 
e£-&tfS#&JB) , x = 0. 2-1. 2, y=l. 4 
-3) T**dt*tJf*L^. QtUTHIMIM 
i:Al, Ga, In, Ge, Sn, Pb, Sb, Bi, 
S i, P, B4if4I&lTt,J;K ig£Ste&&&JR 

10 [0 0 3 3] ^Tffil^n^^bCfffSl^'Jf^ 
A***BK{k«ijE«*f»ibTtt, Lix C0O2 , 
Lix NiOz ,~ L ix MnOz , Lix C01 Ni 
1-1 O2 , Lix Cob Vi-b Oz , Lix Cob Fe 
i-b Oz , Lix Mm O4 , L i x Mn c Coz-c O 
4 , Lix Mnc Ni2- C O4 , Lix Mnc V2-C O 
4 , Lix Mnc Fe2-c O4 (ddTx = 0. 7 — 
1. 2, a = 0. 1—0. 9, b = 0. 8 — 0. 98, 
c = 1. 6 — 1. 96, z = 2. 0 1 — 2. 3) tiMbVf 
btl^o *J6flTffl ^ 6ns«t>»$ L/^ "J Aft 

20 m&&mmt9uEmtm£i,T\$. Lix coo 2 , l 

ix NiOz , Lix MnOz , Lix Coa N i i-a 

02 , Lix Mn2 O4 , Lix Cob Vi-b Oz (d 

dTx = 0. 7 — 1. 2, a = 0. 1 — 0. 9, b = 

0. 9-0. 98, z = 2. 0 1 — 2. 3) tf&tfbft 

c^t, _LfgcoxMn, fttkmmtem<Dm*v$>Q , 

[0 0 3 4] *KWT«EfflttS*^*«ttO«*ft-&«li 

30 MU KKBB. *8K-ttHSb v , ±ttB»*<0**8B», 5 
fan-^X, S^rn-^X, t^D-XS, ttS, *V 
7x-Xhry^«t©KfiB«#, «ffl«*I»S©Al 

cn^C0*Ttt, ^777<h^-^>y7 

^ «6>«ttttB£B. M, -v$r;i^ 7;P==-£A, 83? 
<7>£Pt#gf, Bfbffigh ^*>B*U 

*fcttc:n6©B^ft«r^B^«?DT**1*:Si:i^ffi 
3fc£o BBSdO^MB^soBAisa, ftfftffi*fcttjE 
■«PH:#L6-5 0HXT»S:tWSL<, ft 
(16-3 0BB%T»*Ci3^»*Hri. #>*>M 
»T«. 6-2 0ii%t*5^t^W:»* 
[0 0 3 5] *58WTffltr»«««*»ft«»r<5fc»0!) 

etatbtii BfljBtt«BaiK^A#ttt 

50 tn*'j7-S:-I^dicnb©I&«!^ffil^u 
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13 

n— x> >^;Hr;vn— x, tHD+xx^t^n- 
UkHot'> T^'JU-K X^U>-^W 

t-'Jf>7P7<F-fh77PDX^l/> 
- 'v*-*? □ D y D tf 1/ ^Uxfl/X sR 
'J^Pk!l/X xfl/>-yPt!l/>-yX>^^U 
(E P DM) , 7M>lbEPDM, #Ut:x;i/;7 

*^7^UU-WO 7^'J^Kx^f;^ 
^*fT£ 7^UMxXrMi^ (* 

$0 7^ U Mx7r;i'-7^ U H U 

-jpxxfj^i^*, x^u>-y^v*x>#a^ 

fle, 7^UPXhU;V-^yX>«^ 

>?x>, ^^-7 P 1/>Z3*A, ^^^d'A, #Uxfl/>t 

*->K, ^'jxxfil/*U^l/^>^, #'Ji-f^ 

J5§, *Ux7fJ«E 7x;-;Wl, x#*->«J» 

^(7)XVJl/>^3 > (^T^y^X) fc^^teltX^^H 

^co^t-^^x, ^l/^S^^Mr^a — x, tfU^ 
[0 0 3 6] *^W^ftffi^J^fctiiEfii'&»J^-X h 

Willi, TfC^TfT^Ct^Jf^L^o ^fcK-^KB 



(8) 0-4 0 9 5 8 

14 - 

-yaWilK l«l 0. l-10 0m/# 

l-2 0 0 0/!m«l:eiK 
10 [0 0 3 7] b^^-hO*ft&&<Dtztb<D&m 

SKtt8 0^3 5 01C<D|6Hrt*#3:U<:, 4# 

m o 0-2 s ccottffl^Sf^u^o mftn 

4#T2 0 0 0ppmaT*«tK, jE«£»U AS 
&9J^S»^TH^nfn5 0 0 p pmWTtcT^)- ^ 

[0 0 3 8] >- htt<0««&»<DBEIBW:, 

^^l/XS^^U>y-7 p UX^« : ^Lxm yuXEE 
tt, ftfcH3e$nSc^^ 10kg/cm 2 -3t/c 

0. l-'5 0m/W»SLK yUXi&gH, 

[0 0 3 9] *aSWT*£fflT#*jE«&^ft*a>3t*# 

ftSKWJH, Xt^>UX§H> Xy^r;k 3=-*>, 

50 ^:ne»©^T*o, »»tLm a, x^x 

[0 0 4 0] ^TttfflTSSt/tl/^tt, 

h\ t<px ^^xisia. 7J^tffiiMi^n, 

»RtLT, *'jyPt:i/X #'jxfl/ 
40 ^'jyPtfl/yt^'JX^V-XOjg^ ^U^P 

¥U>tT7a><Dm&&. *UXfl/>tf70>(7) 
S'&ftTW^l'^ iitL/TMft7-f^AT'*^t) 
WSIK TLgfliO. 0 1 — lam, iP^^ 

[0 0 4 1 ] =3<>. ->-K > 

(SlS^Al/ttPHMn. ^:co», ^±#^p 

50 Stt/Tffl^ut^TS4. Miimite^^^tt^^lE 
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[0 0 4 2] *58*T«fflT*-6*ft«»nigfttt4t* 

(SUS 3 04, SUS 3 04L, SUS 3 04N, S 
US316, SUS316L, SUS4 3 0, SUS4 
4 4?) , =7WMy««Lfc^f>l/X«« <W 
±) , 7;l^~r>A£/cte^CD£&, -^^r;k ^ 
X »ttfcLT, JCn^fttt, «H»M«, 

^tsitfesa^tt, x^>i^9i«, -<^;m7*^ 

[0 0 4 3] Ry- httCD^Simffite, #r^> 

«a*An5*ft, hM»m**v>tt»p« 

[0 0 4 4] t»»H 10TaALTfc«fcl> 

&t&m<Dfz#>\Z. *»ffi*«EE (»SL<H5 0 0-1 
torr , <fc0»*L<« 400-10 torr ) UfcD, 

[0 0 4 5]ft*U-H»l «»e*tt*t>^*M^ 
£&*ffl^*£irt*ffi**. MAtt, ft, -^^r;k 

[0 0 4 6]*«flT«[fflT«^<ryMt #Ki 
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75 

□ -X«#'J7-, #>J-f5H, #U75HT*0, fit 
[0 0 4 7 ] ^^{DmiMIIC^CTngtfTScI 

fc «M w iz&&nw* v z \z iRtt * n z> o m*/^ * * ic 
jttf/*&ttii*»^#fl!)*EE, mm. mmm*=e-? 

F9*LT*>AV>. U-F***» 

[0 0 4 8] *f£w<onmt»*tj:m&\z9zm2ftz 0 

^> ^~*-rtKA--t:—#j*^ n>/^h^)^7, 
30 —mW7t>*7. U>Xtf%7 << )\>U, /— hH/^yn 

>, ;-M7-yD, m^-^te, «#mi£, 

[0 0 4 9] 

[0 0 5 0 ] CIES^SJ^- A h Of^^J] 
iEffi^^iK ; L i CoOj (^K'J A tE3K{b=a 

iilZ^tl. ^2 < CT7 5 0t[:#il4Ptr B 1 

Sum, 0 1 0 0m 1 O*JC»«Lfcl*C0 

0. 6mS/m, pHtilO. 
3RE»ffi*CJ:*JtSffifS«0. 4 2m 2 /g) ^2 0 0 
gt7tfU>^77^10gt^ *^^<1f-T 
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ft&?£#jHA ; S nG eo. i Bo. s Po.ssMgo.i K 
o.i 03. 35 (-KfcB6. 7g, KnU>»»lO. 3 
g, H»<t— flB*l. 7g, R8*U!)A0. 7g, 8 
fcv^y^AO. 4g, Og 

ITl5t/^T1 0 0 0t^T#fiL, HOOtT 70 

¥*5ttff4. Sum, l/iiaT©ttfO#*# 
*#0. 1 %KT. CuKai»*ffl^ifcXil6®»Ttt^43 
HT2 0ttT2 8° (tifi^lB,««:Wr*yp— H>itf- 
*fc*T*4ln?*?K 2 0«IT4O* BLL7 0° £TFK: 
tttt»ttO0»rlltt*6na:*^fc. ) ^2 0 0 g, 9 
m»J (AMMB) 3 0«t#*^-f1f-T«*U $ 

P-^**«5 0g, sBU^yfthf— >Jf>l 0 g<h£ 20 
in;Ug£L*: 3 o giaA^SKSiRg'&U 

[0 0 5 1 ] [jE«*«fctfft*«*5/-h(Offrt6] ±E 

3 0 umCDT^^-^A?§mm^CO^M[^, M14 0 
Og/m^ , E«»Oy- 8 0 umCft^ 

*Ti#»mt-?-i:T*»iii*(aii/, ie * 50 

»1 «<»*+0-»flsK* 



<B#STN a*17 0g/m l , JE»«0>^-KO»* 
#9 0 tfmT»*ft«S'— HSrflMKLfc. 

0#U7 r Dt:U'>SS»C6 5. 3 g©RB^Xf iVi^ 

n, j:ni:w*3 otfe«Aft^<t5»:ftiutt39 s 

&, 2 2. 2g(DKKXfl/>!: / >ifOj8«l//:o * 
IC, 0. 4 gOL i B F4 , 12. lgCDLiPFe £ 

*&nfc«*«4Jt«l. 13 5T«fiaW©«#t?» 

0. 001mol/U y h;U*«T»ofc. 

[oo52] mmm 1-3 

[0 0 5 3] 
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*ft«2 
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1 #*s% 

1 0#*g% 

9 9&m% 
[0054] mmm4 

BEA«f»rtJcz:Rft»*«W»A (9 9%) ^ALT 
3IS60J5 

«»«tft*ufc»isi#«*i»*©Rfiai«*i!itet»p 

T*«r©ttl6T:iHMfcW*S«;tfA (9 9%) ztfamz 
*fc^-Xrtlcl OBIttllfeMPU ->u>^- 

S»ffi^aAL^#lHl#:JKiW3F^CDn©S«*ffi$:$#P 



(#fS/#*6) 

1 0 0 0/1 
10 0X1 
10 0/1 



0. 006 
0. 02 
0.05 

mmttUX (9 9%) £agALT3mEE£T*DJ£L 

»P^-ArtJC— KltKSl^W^A (9 9%) £«t&<* 

[0 0 5 5] ttttM 1 
SMfiWl ziftflsRIfr&WtfAtc&Jgtt 

it##J2-4 
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*SB8¥1 0-4 0 9 5 8 



19 

"KIWIS 
HJfiM8-l 0 

M.mm&n a<d i Mm eiToa«»©ff«»*s 3%t w 

li BMtttA 

nm&\3 &mtnm mm a 

*ffi#J 5 Sftft • ft DM Kfc«A 

X3KM6 SK««ltatt Kfb^A 

tttt«l &*b4&A 

kiwis" &l £«x 

nmWB &««r* &fb^B 

H*6« l o &<b#) B 

[0 0 5 8] *%H0Kft;ft»ftflrattK£&ffi 30 

[0 0 5 9] 



20 



* i-3 tmkt*mtPttak*fir>it. 
tttme 

[0 0 5 6] ±BO*ttTff*Lfc«ft^OViT, «8S 
$S5mA/cm2 , ^*»it«JE4. IV, »S&ih 
®JE2. 8V(O^TMll, 

;u**«:*«>fc. ^n-^nom&o^g (wh) ofc, 

[0 0 5 7 ] 



10 0 

1 0 1 
9 9 
9 9 

10 0 
9 8 
9 8 

10 0 
8 0 
8 1 

8 0 
7 9 

1 0 0 
1 0 1 

9 9 
10 0 



IM^JMt (%) 
8 3 
8 5 

8 8 

9 1 
8 5 
8 9 
8 8 
7 4 
7 8 

7 9 

8 0 

7 5 

8 0 
8 3 
8 7 
6 9 



[?3F*tcDi&91] 

1 AS*(^£**a**»tt»ffi 

2 «SS 

3 
4 
5 
6 

6 1 



6 2 

6 3PTCff 
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